 Short-term plasticity in dopamine release is only weakly governed by Ca 2+ and initial release 13  Short-term depression is strongly dependent on regulation of axonal excitability 14  The DAT determines short-term plasticity and drives short-term depression 15  DAT governs the balance between release-dependent and release-independent mechanisms 16
Introduction 28 Dopamine (DA) release in the striatum plays key roles in action selection and behavioural reinforcement, and 29 is dysregulated in diverse disorders including Parkinson's disease and addictions. DA neurons generate 30 action potentials (APs) at a range of frequencies, firing tonically below 10 Hz, and intermittently in short 31 bursts with instantaneous frequencies of up to approximately 40 Hz (1-6). Bursts occur in response to salient 32 environmental stimuli predicting reward value or action signals (6-8). However, the extent to which AP 33 activity is conveyed into striatal DA release remains unclear: DA axons are important sites for local regulation 34 of DA output (9-12) which shows strong short-term plasticity (STP) and distorts the relationship between 35 activity and DA output (11, (13) (14) (15) (16) . 36
Despite classical accounts of axons as simple high-fidelity cables, neurotransmitter release from CNS 37 axons is shaped by factors that regulate AP propagation and axonal excitability such as axonal morphology, 38 and the expression of ion channels, presynaptic receptors and other diverse mechanisms that regulate 39 neurotransmitter release probability and STP (17). Axons of DA neurons are remarkable; they comprise vast,
[DA] o ). We found an inverse relationship between 1p [DA] o and PPR for IPI of 10 ms in both CPu and NAc, 84 and for 40 ms in NAc only, but in neither region at intervals of 100 ms (Fig. 1D , linear regressions, 10 ms, 85
CPu: β = -0.79 ± 0.14 [95% CI: -1.08 to -0.50], F 1,33 = 30.9, P = 3.56 x 10 -6 , n = 35; NAc: β = -0.52 ± 0.19 [95% CI: 86 -0.93 to -0.11], F 1,17 = 7.136, P = 0.016, n = 19; 40 ms, CPu, P = 0.152, n = 35; NAc 95% CI: -0.38 to -0.001], F 1, 87 17 = 4.489, P = 0.049, n = 19; 100 ms, CPu: P = 0.122, n = 35; NAc: P = 0.917, n = 19). These data suggest that 88 DA PPR is a function of P r at only very short intervals and specifically, only at those intervals at which we 89 observe a STF. These data also confirm that STP of DA release is dominated by STD at all but the shortest 90 intervals (≤25 ms) and indicate that PPR at physiological IPIs (≥40 ms) is not strongly influenced by P r . Taken 91 together these findings suggest that STP might be governed by release-dependent mechanisms at short 92 intervals, but by mechanisms unrelated to initial release at longer physiological intervals, across striatum. 93
We tested whether this expression of STD could be explained by activation of inhibitory D2-type 94 autoreceptors (D2Rs). We prevented activation of D2Rs with the D2/D3-receptor antagonist L741,626. 95 L741,626 (1 µM) did not appear to influence peak [DA] o (Fig. 1E) and did not significantly alter PPR at IPIs up 96 to 200 ms in either CPu or NAc (Fig. 1F , Two-way ANOVA, CPu: P = 0.420, n= 5, NAc: P = 0.2197, n = 6), 97 consistent with previous findings that D2Rs modify release at only longer IPI (>200 ms) (13, (38) (39) (40) . These 98 findings show that STD at these intervals is not explained by D2R activation. 99 STP is shaped by release-dependent facilitation and release-independent depression 100 To test directly whether STP is governed by P r , we varied P r at a given release site by varying the extracellular 101 concentration of Ca 2+ ([Ca 2+ ] o ) between 1.2 and 3.6 mM.
[DA] o evoked by 1p was strongly dependent on 102 [Ca 2+ ] o , in both CPu and NAc ( Fig. 2A,B) as expected, and varying [Ca 2+ ] o had a stronger outcome on 1p [DA] o 103 in CPu than in NAc (Fig. 2C , Two-way ANOVA, [Ca 2+ ] o x region interaction, F 2,20 = 17.25, P = 4.43 x10 -5 , n = 6), 104 consistent with previous findings (24). However, despite large changes in 1p-evoked DA release (2.5 to 4-105 fold), [Ca 2+ ] o had only modest effects on PPR. In CPu, a trend towards an inverse relationship at 10 ms IPI did 106 not reach significance ( Fig. 2D,F , Two-way ANOVA, P = 0.604, n = 4), while in NAc, PPR varied inversely with 107 [Ca 2+ ] o at short intervals, reaching significance at only 10 ms IPI ( Fig. 2E,F , Two-way ANOVA, IPI x [Ca 2+ ] o interaction, F 8,30 = 4.497, P = 0.001, n = 3). Therefore, the effects of varying P r on PPR are subtle and limited 109 to very short IPIs, revealing that STP of DA release is only weakly governed by classic presynaptic release-110 dependent mechanisms, and suggesting that other mechanisms might be important. 111 We noted also that the greater range in PPR seen in NAc than in CPu across different [Ca 2+ ] o occurred 112 over a smaller range of 1p [DA] o than in CPu: there was an apparently stronger relationship between initial 113 release and STP in NAc than CPu (Fig. 2F) . The difference in STP between CPu and NAc cannot therefore be 114 attributed to a difference in the sensitivity of initial P r to [Ca 2+ ] o (see Fig. 2C ). Thus, STP of DA release can be 115 governed only partly by [Ca 2+ ] o -dependent processes, and must involve additional participating mechanisms 116 that are not modulated by P r which, by definition, can be referred to as release-insensitive (or release-117 independent). 118
To confirm that STD and insensitivity to [Ca 2+ ] are intrinsic properties of DA axons, and are not a 119 result of co-activation of an undefined input to DA axons, we used optogenetic stimulation of DA axons to 120 selectively evoke DA release. In striatum from heterozygote DAT IRES-Cre mice expressing ChR2-eYFP, a brief 121 light flash (2 ms, 473 nm wavelength) evoked [DA] o transients that varied with varying [Ca 2+ ] o ( Fig. 2G) and 122 with a steeper [Ca 2+ ] o concentration-response curve in CPu than in NAc ( Fig. 2H , nonlinear regression, CPu: 123 R 2 = 0.91, n = 3, NAc: R 2 = 0.94, n = 3, comparison of fits: F 4,118 = 5.94, P = 2 x 10 -4 ), as seen for electrically 124 evoked DA release. Furthermore, at an interval of 40 ms, at which ChR2 can reliably drive repeat spiking in 125 DA neurons (1) and can be followed by the release of DA (11), PPR was greater in NAc than in CPu as 126 observed using electrical stimulation (see Fig. 1C ) and moreover, there was no inverse relationship between 127 PPR and 1p [DA] o (Fig. 2I , linear regression, CPu: P = 0.874, n = 3, NAc: P = 0.286, n = 3). These data confirm 128 that STD is not attributable to concurrent activation of other inputs. For subsequent experiments, we chose 129 to electrical over optogenetic stimulation (with nAChR inhibitors included throughout) to avoid confounding 130 effects of ChR2 conductances on Ca 2+ entry. 131 A release-insensitive mechanism of short-term depression is controlled by K + -dependent gating 132 We next tested whether STD is driven by mechanisms related to membrane excitability by varying [K + ] o . 133
Varying [K + ] o can alter membrane potential and/or rate of repolarisation through the Nernstian driving forces 134 underlying K + -mediated currents (41) and/or through K + -dependent inhibition of K + -channel inactivation (42). 135
Reduced [K + ] o can favour membrane hyperpolarisation, and faster repolarisation between pulses promoting 136 de-inactivation of Na + channels, but can also promote inactivation of K + -channels, leading to use-dependent 137 depolarisation and enhanced Na + -channel recruitment. In either case, recruitment of voltage-gated Na + 138 channels at a subsequent depolarising event will be altered. 139
We found that varying [K + ] o (1.25 -7.5 mM) did not change 1p [DA] o in either CPu (Fig. 3A) or NAc 140 ( Fig. 3B ) but significantly modulated STP ( Fig. 3A-D) . In CPu, PPR varied inversely with [K + ] o at all IPIs, with 141 STD minimized at lowest [K + ] o (Fig. 3C , Two-way ANOVA, [K + ] o x IPI interaction, F 8,30 = 7.66, P = 1.53 x 10 -5 , n = 142 3). In NAc, the effect of [K + ] o on PPR was less evident than in CPu, but showed an overall significance ( Fig. 3D,  143 Two-way ANOVA, main effect of [K + ] o, F 2,30 = 15.15, P = 2.83 x 10 -5 , n = 3). Since we observed no effect of [K + ] o 144 on 1p [DA] o , these effects on PPR were unrelated to initial P r at either short (10 ms) or longer (100 ms) IPI 145 ( Fig. 3E , vertical slopes). These findings demonstrate directly that STP of DA release can be dissociated from 146 initial P r , i.e. there is a release-independent STP. Furthermore, they suggest that STD is governed by K + -147 dependent membrane polarisation/excitability particularly in CPu. 148 (Fig. 4A, B , Two-way ANOVA, main effect of 4-AP: F 1,3 = 33.63, P = 0.010, n = 154 will increase Ca 2+ entry and neurotransmitter release for a single stimulus. In addition, 4-AP, similar to the 156 effects of high [K + ] o (see Fig. 3 ), but unlike high [Ca 2+ ] o (see Fig. 2 ), reduced PPR at all IPIs, and also prevented 157 the effects of changing [K + ] o on PPR ( Fig. 4C, 4D , Two-way ANOVA, 4-AP x [K + ] o interaction, F 1, 12 = 6.003, P = 158 0.031, n = 4). These findings indicate that inhibition of K v channels promotes STD, and suggest conversely 159 that enhanced K v currents relieve STD, and suggest that hyperpolarizing/repolarizing conditions limit STD and 160 promote subsequent release. 161
In NAc, we observed no significant effect of 4-AP on 1p [DA] o (Fig. 4E,F , Two-way ANOVA, P = 0.266, 162 n = 3). 4-AP did decrease PPR at all IPIs, although there was no effect of varying [K + ] o in control conditions or 163 in the presence of 4-AP ( Fig. 4G, H) . These findings verify further that STD can be distinct from the effects on 164 initial P r and that STD is underpinned by K v -gated regulation of axonal excitability. 165 K + -dependent gating does not alter release-dependence of STP either 10 ms or 100 ms ( Fig. 5D , Two-way ANOVA, 10 ms IPI: P = 0.086, 100 ms IPI: P = 0.654, n = 10). By 172 limiting STD, we did not enhance Ca 2+ -dependent modulation of STF or reveal a relationship between STD 173 and P r in CPu. 174
In NAc, 1p [DA] o varied with [Ca 2+ ] o in a manner that did not depend on [K + ] o ( Fig. 5E-G) . 175 Furthermore, there was no significant interaction between the effects of [K + ] o and [Ca 2+ ] o on PPR at either 10 176 ms or 100 ms IPI ( Fig. 5H , Two-way ANOVA, 10 ms IPI: P = 0.963, 100 ms IPI: P = 0.883, n = 7). The release-177 independent mechanism through which [K + ] o modulates STP does therefore not apparently mask classical roles for Ca 2+ in STP, in either CPu or NAc. This suggests that an additional mechanism may operate to limit 179 the Ca 2+ -dependence of STP besides K v -regulation of axonal excitability and polarization. 180
The dopamine transporter regulates STP of dopamine release 181 The dopamine transporter (DAT) has previously been shown to limit DA release (27, 28) by a mechanism that 182 is independent of DA transport (44-46), suggesting that the DAT might play a key role in regulating P r 183 alongside its role in the uptake of DA. The DAT is also known to mediate electrogenic currents during DA 184 binding and transport (25, 47) that have been shown to modulate the membrane potential of DA neurons in 185 vitro (26). We therefore investigated whether DAT in striatum regulates STP. 186
We explored PPR in the presence of a range of uptake inhibitors. We found that the monoamine 187 uptake inhibitors cocaine and methylphenidate (MPH) and the DAT-selective inhibitor nomifensine 188 significantly altered the pattern of STP in a common manner. Cocaine (5 µM), MPH (5 µM) or nomifensine 189 (10 µM) increased the peak amplitude and decreased the rate of decay of [DA] o transients in CPu and NAc in 190 keeping with DA re-uptake inhibition ( Fig. 6A ,C,G,I). Furthermore, they significantly altered STP. In CPu, DAT 191 inhibition prevented STF and significantly relieved STD (Cocaine: Fig. 6A,B , Two-way ANOVA, cocaine x IPI 192 interaction, F 4, 30 = 11.97, P = 6.24 x 10 -6 , n = 4, MPH: Fig. 6C ,D, Two-way ANOVA, MPH x IPI interaction, F 4, 40 193 = 5.316, P = 0.002, n = 5; Nomifensine: Fig. 6E ,F, Two-way ANOVA, nomifensine x IPI interaction, F 4, 80 = 194 21.12, P = 6.5 x 10 -12 , n = 3). These findings indicate that the DAT is a key regulator of STP of DA release. At 195 shortest IPI, DAT promotes STF, whereas at longer IPI, DAT clamps release to promote STD in CPu. 196 We ruled out potential local anaesthetic actions of cocaine on voltage-gated Na + channels (VGSCs), 197 since lignocaine (10 µM), an inhibitor of VGSCs, did not significantly alter STP (Fig. S1) , consistent with 198 reports that cocaine does not inhibit VGSCs at the concentration used in this study (48). 199 In NAc, cocaine and MPH (we did not test nomifensine in this region) prevented STF at 10 ms IPI ( Fig.  200 6G,H, Two-way ANOVA, cocaine x IPI interaction, F 4, 30 = 7.884, P = 1.82 x 10 -4 , n = 4; MPH: Fig 6I, J, Two-way 201 ANOVA, MPH x IPI interaction, F 4, 20 = 3.986, P = 0.016, n = 3) but in contrast to CPu, STD at longer intervals 202 was not relieved. In NAc, the DAT regulated STP at only short interpulse intervals. Since it is at these intervals 203 that STP is related to P r (see Fig 1) , these data suggest that it is the effect of DAT inhibition on promoting DA 204 release that underlies its effects on STP at short intervals in NAc. 205
We tested whether the effects of DAT inhibition on STP were dependent on synapsin III, since it has 206 been suggested that this protein might mediate the role of the DAT in vesicle segregation and in limiting 207 release (27). However, we found that the effects of cocaine persisted in mice lacking synapsin III ( Fig. S2) , 208
indicating that the DAT regulates STP via a synapsin III-independent or a redundant mechanism. 209
The DAT limits release-dependence of STP in CPu
210
Since the DAT operates a clamp on DA release in CPu that drives STD, we tested whether the DAT might 211 prevent STP from being release-dependent. We explored whether inhibition of the DAT could expose a 212 stronger relationship between [Ca 2+ ] o and PPR in CPu. We found that whereas there was no effect on PPR of 213 changing [Ca 2+ ] o in the absence of cocaine ( Fig. 7A,B = 4) and 40 ms IPI ( Fig. 7D ; Two-way ANOVA, cocaine x [Ca 2+ ] o interaction; F 1, 12 = 4.72, P = 0.050, n = 4), but 219 not at 10 ms or 100 ms IPI. These effects were not due to a potential electrochemical change in dopamine 220 adsorption/desorption kinetics at the electrode that might occur with a change in divalent cations, since 221 these effects of cocaine were maintained when the reduction in [Ca 2+ ] o was compensated by equimolar 222 substitution with Mg 2+ (Fig. S3) . Inhibition of the DAT therefore relieves the clamp on a relationship between 223 PPR and initial release, suggesting that the DAT drives STD and limits the release-dependence of STP.
The DAT maintains K + -dependent gating of STP 225 We noted that the effect of DAT inhibitors on relieving STD resembled the effect of low [K + ] o . Since inhibition 226 of the DAT might prevent DAT-mediated depolarising conductances and lead to axonal hyperpolarisation, we 227 tested whether cocaine and low [K + ] o relieve STD via an overlapping mechanism i.e. promoting membrane 228 hyperpolarisation/repolarisation. To test this, we identified whether cocaine precluded the effect of varying 229 [K + ] o (1 vs 5 mM) on STP, in CPu and NAc. 230
In CPu, in the absence of cocaine, PPR were elevated in lower [K + ] o (Fig. 8A,B We explored the major intrinsic mechanisms operating on DA axons that govern the dynamic probability of 245 DA release, in dorsal and ventral striatum. We show that STP is governed in only a limited manner by Ca 2+ -246 dependent regulation of release probability, which participates subsequently in determining STF but not 247 STD, and to greater extent in ventral than dorsal striatum. We reveal that release-independent mechanisms drive strong STD of release, particularly in dorsal striatum, where axonal excitability and the DAT are major 249 players and dominate over Ca 2+ -dependent gating. The DAT appears to be a master regulator that sets DA P r 250 and its resulting STF, and clamps release leading to release-independent STD particularly in dorsal striatum. 251
The differences seen between regions could in turn lead to different DA outputs in dorsal and ventral 252 striatum in response to changes in AP firing, and could underpin different outcomes of striatal modulatory 253
inputs. 254
Calcium-dependent facilitation 255 Studies of STP at central synapses commonly demonstrate an inverse relationship to P r ; facilitation is 256 typically observed when P r is low, and depression when P r is high (49). Here, we show that, in NAc, an 257 inverse relationship between STF and P r could be observed for short IPI corresponding to instantaneous 258 frequencies seen during fast burst firing (~25 Hz), but the strength of STD at lower frequencies was not 259 altered. By contrast, in CPu, changes to DA P r do not strongly influence STP. There seems to be a limited 260 relationship between factors that influence Ca 2+ entry, initial P r as defined here, and the dynamic plasticity of 261 DA release, especially in CPu, where other release-independent mechanisms are particularly influential. 262
These findings also suggest that mechanisms governing STF might operate differently between NAc 263 and CPu. STF at other synapses is often attributed to summation of residual Ca 2+ (50, 51), or Ca 2+ -dependent 264 ultrafast recruitment of vesicles (52) , and Ca 2+ dynamics also vary with local Ca 2+ buffering mechanisms (53). 265
In NAc, we saw that Ca 2+ -dependent STF plays a stronger role in regulating STP than in CPu, despite a weaker 266 relationship between [Ca 2+ ] o and P r than in CPu. These differences in Ca 2+ -dependence between NAc and 267 CPu could correspond in part to differences in their Ca 2+ binding proteins. For example, the high-affinity fast 268 Ca 2+ buffer calbindin-D 28k is expressed at 2-3-fold greater levels in DA neurons of ventral tegmental area 269 (VTA) than substantia nigra pars compacta (SNc), which predominantly project to NAc and CPu respectively 270 (54-56). Saturation of calbindin following initial Ca 2+ entry could increase P r at subsequent stimulations 271 resulting in enhanced STF, as seen in other neurons (57, 58). (59), but the STD seen here for DA does not seem to be due to depletion. Not only is a low fraction of 277 presynaptic DA estimated to be released after stimulation (13, 16, 60, 61), but moreover STD in the present 278 study was not relieved by reducing initial release (by [Ca 2+ ] o ), inconsistent with a depletion mechanism. VGCC 279 inactivation by a Ca 2+ sensor has been proposed to drive STD at some central synapses (62-64) but since low 280 [Ca 2+ ] o did not relieve STD for DA release, this mechanism is unlikely to be a critical factor for DA STD. 281
Release-insensitive depression
We show that STD of DA release is not sensitive to the magnitude of initial release (a measure of P r ), 282 and so can be considered a release-insensitive depression. We found, particularly in CPu, that the strength of 283 STD was inversely correlated with [K + ] o , consistent with findings at some other central synapses (65). We 284 found further that we could dissociate mechanisms governing STD from those governing initial release: STD 285 indicating that membrane polarisation is a critical factor in determining STD for DA release. 288
These findings together suggest that mechanisms regulating Ca 2+ entry into DA axons will change the 289 overall amplitude of DA signals, but will not change the dynamic contrast in DA signals when DA neurons 290 change their firing frequency, except at very highest frequencies in NAc. Conversely, mechanisms that 291 modulate K + conductances or other mechanisms underlying axonal membrane potential and repolarisation, 292 will particularly influence the dynamic contrast in DA signals. Varying [K + ] o changes the Nernstian driving 293 force for K + currents (41), altering the rate of repolarisation at DA axons and therefore the degree of Na + 294 channel inactivation, but also alters the rate of K + channel inactivation (42) leading to use-dependent 295 changes in membrane potential that will influence Na + channel recruitment at the second pulse. We cannot 296 distinguish here which of these opposing mechanisms dominates to govern STP but in either scenario, Na + -channel recruitment will be modified and will govern subsequent release events, leading to varying dynamic 298 summation of [DA] o. Other mechanisms that influence Na + channel availability might also regulate STP; it is 299 noteworthy in this regard that nAChRs can significantly promote DA release and in turn drive a strong STD 300 that limits the frequency sensitivity in DA signals (11, 14) . 301
The critical role for axonal excitability in DA STD is particularly pertinent given DA axon morphology. 302
Midbrain DA neurons form small diameter, unmyelinated, extensively arborised axons each containing on 303 the order of ~10 4 branch points and ~10 5 varicosities (19, 70). These morphological features will not readily 304 favour reliable conduction of action potentials (71). Changes in [K + ] o that influence membrane 305 potential/repolarisation are likely to change axonal conduction failure (65, 72) and may therefore influence 306 the fidelity and the extent of action potential propagation through the DA axonal tree. AP propagation or 307 failure could therefore be a key determinant of the STD observed in this study as seen elsewhere (73), and 308 furthermore could then be a mechanism by which the size of the DA axonal arbour invaded and the 309 consequent size of the striatal field modulated by DA could be dynamically adapted by presynaptic activity or 310 neuromodulatory inputs. 311
Changes in propagation fidelity would also be expected to have a greater limiting effect on release 312
where axonal arbours are more extensive. The axonal arbours formed by DA neurons projecting to CPu are 313 more extensive than those projecting to NAc (18, 19, 74), and in parallel, STP showed stronger dependence 314 on K + -dependent gating in CPu than in NAc. This association suggests that action potentials in VTA DA 315 neurons might more readily invade a fuller extent of their axonal tree than action potentials in SNc DA 316 neurons, a speculation which could have significant implications for the signal processing performed by 317 these different neurons. 318
Role of the DAT in STP

319
Besides curtailing the amplitude and lifetime of [DA] o through re-uptake (75, 76), DAT function has also been 320 shown to limit DA release (44, 45). The DAT has been suggested to inhibit vesicle mobilisation via interactions with SNARES such as synapsins, with synapsin III indicated as a potential candidate (27, 28) . 322
Consistent with a role of the DAT in limiting P r , our findings reveal that DAT function promotes STF of DA 323 release seen at very short interpulse intervals (up to 25 ms). At longer intervals, corresponding to typical 324 firing frequencies (5-25 Hz), when STP is dominated by release-independent depression, we found that the 325 DAT clamps release which promotes STD in CPu. Our data do not, however, support a key role for the 326 synapsin III isoform in these DAT functions. Through a different mechanism, the DAT supports both initial P r, 327 STF and STD, in contrast to the effects of changing either [Ca 2+ ] o or [K + ] o alone, indicating that the DAT limits 328 initial DA release probability and also ongoing release. 329
The effects of DAT inhibition on STF were surprisingly large given that, under control conditions, the 330 relationship between P r and STF was weak. This disparity is reconciled by our finding that DAT inhibition 331 unmasked an enhanced Ca 2+ -dependent modulation of STP, suggesting that the DAT is a critical player that 332 limits the surprisingly poor relationship between P r and STP. The mechanism for this interplay is unclear, but 333 since the DAT is an electrogenic transporter (77, 78) that mediates a depolarising current (25, 26, 47) and 334 that it can also regulate VGCCs (79), the DAT is likely to influence both axonal excitability and intracellular 335 we have identified here. The DAT might in turn also be expected to determine the spatial range of striatal DA 359 transmission not only through its established role in limiting the diffusion of extracellular DA away from 360 release sites but also by limiting AP conduction within the axonal arbour and/or the probability of DA 361 release. It is of further note that the apparently greater role for DAT in driving STD in CPu and NAc correlates 362 with the greater striatal density of DAT at more dorsolateral co-ordinates (87), and with greater DAT 363 transcript levels in SNc than VTA neurons (56). 364
In conclusion, we propose a hierarchy of intrinsic mechanisms that control STP of DA release. Within 365 this hierarchy, the DAT represents a 'master regulator' of STP, governing the balance between release-366 dependent and release-independent mechanisms that differently dominate in dorsal versus ventral striatum. 367
In turn, DAT inhibitors such as cocaine will have profound effects on DA signalling through promoting P r , 368 relieving STD, and altering the timecourse and spatial field of DA signals. Hamilton syringe at 0.2 µL/min with a microinjector. Animals were maintained for at least 3 weeks following 388 surgery to allow virus expression in striatum. 389
Materials and Methods
Slice Preparation
390
Striatal slices were prepared as described previously (31, 88). Mice were sacrificed by cervical dislocation and 391 the brains removed and transferred to ice-cold HEPES-based buffer containing in mM: 120 NaCl, 20 NaHCO 3 , 6.7 HEPES acid, 5 KCl, 3.3 HEPES salt, 2 CaCl 2 , 2 MgSO 4 , 1.2 KH 2 PO 4 , 10 glucose, saturated with 95%O 2 /5%CO 2 . 393 Acute 300 µm thick coronal striatal slices, containing both dorsal striatum (CPu) and nucleus accumbens core 394 (NAc) were prepared in ice-cold HEPES-based buffer and cut using a vibratome (VT1000S or VT1200S; Leica). 395
Slices were kept at room temperature in HEPES-based buffer for 1 hour before being transferred to the 396 recording chamber and superfused at 1.8-2.0 ml/min in bicarbonate buffer-based artificial CSF (aCSF) 397 containing in mM: 124.3 NaCl, 26 NaHCO 3 , 3.8 KCl, 2.4 CaCl 2 , 1.3 MgSO 4 , 1.2 KH 2 PO 4 , 10 glucose, saturated 398 with 95% O 2 /5% CO 2 , at 31-33 o C. In all experiments, recordings were carried out in the presence of bath-399 applied dihydro-β-erythroidine (DHβE, 1 µM), an antagonist at β2 subunit-containing nAChRs. Slices were 400 allowed to equilibrate for 30 minutes prior to recording. 401 
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Figure Legends
